Sequence complementarity between the 5'-terminal regions of mRNAs for rat mitochondrial cytochrome P-450c27/25 and a growth hormone-inducible serine protease inhibitor. A possible gene overlap.
Recently we reported that a P-450c27/25 cDNA probe hybridizes to two RNA species of about 1.9 and 2.3-2.4 kilobase pairs (kb) in some rat tissues. To understand the molecular relationship between the two mRNAs, we have isolated and characterized a cDNA for the larger, previously uncharacterized 2.3-kb mRNA species. The 2.3-kb cDNA is identical to the previously reported 1.9-kb P-450c27/25 cDNA excepting a 400-nucleotide-long 5' extension. The terminal 291 nucleotides of this extension exhibit 100% complementarity with the 5'-translated region of the mRNA belonging to a family of growth hormone-inducible serine protease inhibitors (SPI). Northern blot analysis, using strand-specific probes, and S1 nuclease protection revealed the presence of the 2.3-kb mRNA exhibiting the sequence characteristics of the larger cDNA. These results were further confirmed by polymerase chain reaction amplification of reverse transcribed RNA. Expression of the 2.3-kb cDNA in COS cells resulted in the correct mitochondrial targeting of a 52-kDa protein exhibiting the properties of P-450c27/25. Furthermore, both the 1.9- and 2.3-kb mRNAs appear to direct the synthesis of a similarly sized 55-kDa precursor protein in a reticulocyte lysate system. Restriction mapping, polymerase chain reaction amplification and partial sequencing of a 25-kb genomic DNA clone suggest the proximal location of the SPI and the P-450c27/25 protein coding regions in the rat genome on either side of a common overlap region. The results also show that the P-450c27/25 mRNAs are regulated by growth hormone in parallel to the SPI mRNAs. These results collectively suggest that a growth hormone-inducible SPI family mRNA and the P-450c27/25 mRNA are encoded by two closely linked, possibly overlapping genes.